Characteristics of TAV- and BAV-associated thoracic aortic aneurysms--smooth muscle cell biology, expression profiling, and histological analyses.
Past studies on the pathogenesis of thoracic aortic aneurysms have, by concentrating on histological and total tissue analyses, revealed several disease-relevant processes. Despite these studies, there is still a significant lack in the understanding of aneurysmal cell biology today. Hence, it was the goal of this study to assess differences between aneurysmal and healthy aortic smooth muscle cells (SMCs) on a broad - screening-like - basis, allowing us to formulate new hypotheses on the role of SMCs in thoracic aneurysm formation. After histological characterization of a total of 16 samples from healthy aortas and thoracic aortic aneurysms (TAA) of patients with bicuspid (BAV) and tricuspid (TAV) aortic valves, we isolated aortic SMCs and subjected them to cell biological and gene expression analyses. The data obtained indicate that aneurysmal SMCs exert reduced proliferation and migration rates compared to controls. BAV TAA SMCs have significantly shorter telomeres, whereas TAV TAA SMCs showed a reduced metabolic activity. In BAV TAA SMCs osteopontin (OPN) expression was significantly elevated, and TAV TAA SMCs showed decreased expression of tissue inhibitor of metalloproteinase 3 (TIMP3). Our study provides evidence that TAA-associated aortic wall disintegration in BAV and TAV TAAs shows similarities, but also significant differences. BAV and TAV TAAs differ with regard to medial elastic fiber mass and the occurrence of fibroblasts, SMC telomere length, metabolism, and gene expression. This study may form the basis for future in-depth analyses on the relevance of these findings in the pathophysiology of BAV and TAV TAAs.